Abstract. To evaluate the regional water resources carrying capacity according to the importance of each related factor,we establish a model and sort out indicators that can characterize the ability of a region to provide clean water for its population. The water deficient ratio and utilization ratio of water resources are selected as the final evaluation indexes, which are of great practical value. We use the fuzzy membership function method, combined with the principal component analysis to construct a multi-index comprehensive evaluation index system.
Introduction
Water scarcity may lead to drought. Humans historically have suffered a lot from drought, which happens more frequently than other disasters. For example, in 1921 in Soviet Union over 5 million people perished from starvation due to drought, and in 2006, Sichuan, China, experienced its worst drought in modern times with nearly 8 million people and over 7 million cattle facing water shortages [1] . These droughts are closely related to rainfall. By searching the information, we found that, besides human activities, water scarcity also results from its geographical location, altitude, distance from the major river systems, and the vegetation coverage, etc. These factors will then affect the precipitation, snowfall and evaporation. Instead of using water immoderately until the drought, a good understanding of the water resources carrying capacity will be of great significance.
Evaluation Model of Water Resources Carrying Capacity
First, we establish the equation according to the balance between supply and demand of water resources. Then, we use the principal component analysis(PCA) to determine the weight of each parameter affecting the total water demand. And finally we develop the fuzzy comprehensive evaluation model to analyze the influence of each parameter on the water supply capacity.
The assumptions of the model are as follows: Assuming that there are no accidents, such as large-scale infectious disease, war, natural disasters and so on.
Assuming that the industrial structure of the industrial and agricultural industries will not be changed for the policy.
Assuming that the total discharge of sewage in the region will not exceed a certain limit in the year of our study.
No consideration is given to the loss of water from the surface and ground water. The runoff of the area is not less than the minimum base flow rate of the river, so that the area can meet the requirement of ecological water consumption.
First, we establish the equation according to the balance between supply and demand of water resources:
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Obviously, when the regional water supply is less than the demand(
shows that the regional clean water cannot support such a society on this scale. But if we increase water volume transferred from other regions and/or decrease water demand by saving water, WDR will reduce. On the contrary, that is
，this shows that the regional water resources can afford such a scale of society. Water supply and demand are in good condition.
Utilization ratio of water resources is the ratio of regional water supply and the total amount of water resources including those that are unavailable. It reflects the utilization of water resources. We divide water resources into three levels by utilization ratio:
The society is in water-consuming pattern, water health is in good condition. : The society is in water-saving pattern,water health is deteriorated.
Secondly, we use principal component analysis to determine the weights:
The principal component analysis method is a statistical analysis method to change the original multiple variables into a few comprehensive indexes. It makes the contribution of each index to the overall system as the weight. We make the analysis through SPSS. The evaluation system is divided into three layers: target layer, criterion layer and index layer. Indicators are shown in the Analysis steps are as follows:
Through Z-Score transformation, we calculate the mean value( X ) and standard deviation(S) of the variable data(X), and obtain the normalized value( x ). It can be represented as:
These normalized values are represented as ,... ,..., , 2 1 j
Step 2: We use the SPSS13.0 software to form the correlation coefficient matrix R , through principal component analysis method, each factor can be extracted from the correlation coefficient matrix, and the factor load matrix F is obtained. The weight of the corresponding factor is identified by the variance contribution degree, so that the weight set is obtained.
In order to determine the weight distribution of evaluation index, we establish the following regression equation according to the correlation coefficient matrix R and each column factor load Step 3: Finally, we normalize the weight matrix m B to get the standard weight 
